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INTRODUCTION
Taxane-based chemotherapy regimens constitute one of the most widely used cytotoxic antineoplastic treatments
for various cancers including breast, gynecologic, lung, and genitourinary malignancies. taxanes have a wellknown toxicity profile that includes bone marrow suppression, hypersensitivity reactions, skin toxicities, doselimiting peripheral sensory neuropathy, and alopecia. [1] the taxane-induced myalgia–arthralgia syndrome (m-as) is
a less well-understood toxicity, and it is distinct from taxane-associated peripheral neuropathy. m-as presents most
often with moderate or severe generalized musculoskeletal pain the first hours or days after taxane administration.
although in our clinical experience, severe pain after taxane administration is commonly encountered as a factor
leading to patients’ requests for discontinuation of treatment, no data exist on the incidence of this occurrence that
could decrease the overall efficacy of oncologic treatment. There is no consensus with regard to the treatment of
this adverse effect. Various pharmacologic agents have been anecdotally reported as useful in treating the
syndrome, but no randomized data exist.[2,3] We performed a retrospective review of the records in our clinic to
identify patients treated with docetaxel for localized breast cancer who experienced taxane-induced M-AS so as to
investigate possible risk factors for developing the syndrome and the effect that the syndrome has in delivering the
scheduled dose of docetaxel, and to evaluate drug treatments.
Patients and methods
Case records of women with localized breast cancer
treated in our center over a 4-year period were
retrospectively reviewed. Further information was
collected from records of patients with localized breast
cancer who received docetaxel treatment in the adjuvant
or neoadjuvant setting. Data on patients’ age, menopause
status, body surface area (BSA), clinical presentation,
biologic characteristics of the tumors, comorbidities, and
concomitant medications were recorded. BSA is
calculated from the height and weight of patients and
forms the basis for calculation of the dose of the
chemotherapy administered in each patient. Data on the
chemotherapy treatment regimen (ie, 5-fluorouracil,
epirubicin, cyclophosphamide-docetaxel [FEC-D] with
or without trastuzumab), number of cycles, docetaxel
dose, use of granulocyte colony-stimulating factor (GCSF), and patient recorded pain (Edmonton Symptom
Assessment Scale [ESAS] or other reported pain in a
scale or descriptive manner in a medical or nursing note)
associated with chemotherapy cycle were also extracted.
A total of 102 breast cancer patients who received
docetaxel in the (neo)adjuvant setting from 2011 to 2015
were identified. After initial review, 26 patients were
excluded because of incomplete documentation of
adverse effects in their records, leaving 76 patients for
further chart evaluation. Nine patients were further
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excluded because of the presence of a chronic pain
syndrome antecedent to chemotherapy and with no
increase after docetaxel use or because of first use of GCSF concomitant with the first docetaxel cycles.
Pain evaluations were performed using the ESAS. ESAS
is a valid and reliable assessment tool for the assessment
of nine common symptoms experienced by cancer
patients.4 Pain, graded on a scale of 0 (no pain) to 10
(worst possible pain), is one of the symptoms assessed
on the ESAS tool and was used in combination with
descriptive clinical assessments for determining the
development of taxane-induced M-AS. Patients’ ESAS
scores for pain were recorded at each cycle of their FEC
and docetaxel treatment. Patients were considered to
have the M-AS if they developed musculoskeletal pain
of more than 3 in the scale in the absence of previous
pain or if their pain increased for at least two numbers in
the scale if pain was present before the docetaxel
administration (eg, due to previous G-CSF use).
The effectiveness of treatment of M-AS was based on a
combination of decreased ESAS pain scores from Cycle
4 to Cycle 5, as well as additional clinical documentation
provided in the chart notes of treatment efficacy or
reduced pain in subsequent cycles. The effectiveness of
treatment was defined as complete if there was a
disappearance of pain or decrease to mild (ESAS Scores
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1–3) if initially severe (ESAS Scores 7–10). Partial
effectiveness was defined as decrease of the pain
intensity from severe to moderate (ESAS Scores 4–6) or
from moderate to mild.
The χ2 test was used for the statistical comparison of
categorical variables in the two groups of patients, ie,
without M-AS (control) and with M-AS. The twotailed t-test was used for comparison of means of
continuous variables. The study has been approved by
the Ethics Committee of Fahthima cancer hospital,
khazipet. In view of the retrospective nature of the study,
no individual patient consent was required.
RESULTS
Characteristics and predictive factors of M-AS
All 67 patients reviewed with localized breast cancer
were treated with FEC-D(T) chemotherapy regimen
(three cycles of 5-fluorouracil (5FU), epirubicin, and
cyclophosphamide followed by three cycles of docetaxel
at a dose of 100 mg/m2 with or without trastuzumab).
Nineteen patients developed M-AS following their first
dose of docetaxel (Cycle 4 of FEC-D(T)). Of the 48
patients who did not develop the syndrome, three
patients had been taking gabapentin or pregabalin at the
time of their docetaxel treatment and hence are described
separately. The remaining 45 patients were included in
the control group for the current analysis. Tables 1 and
and22 outline the characteristics of the M-AS and control
group of patients and include details such as age, BSA,
characteristics of the tumor (stage, histology, hormone
receptor status), setting of treatment (neoadjuvant or
adjuvant), and laboratory values (total bilirubin and
calculated glomerular filtration rate as possible
surrogates of drug metabolism capacity and platelet
counts as a surrogate for baseline inflammatory status).
Among all these, BSA was found to be higher in the MAS group (mean 1.85 vs 1.71 in the control group using
χ2 test, p=0.013; Table 1).
Possible associations of M-AS with patients’
concomitant conditions, medications use, and laboratory
values Other baseline characteristics of the patients in the
two groups as well as concomitant medications or
medical conditions that may play a role or may be
associated with the development of M-AS were
evaluated. Development of peripheral neuropathy after
docetaxel administration was more prevalent in the MAS group (p=0.021), whereas the presence of a
rheumatologic diagnosis (mainly osteoarthritis) or
diabetes mellitus was not. Use of G-CSF at the start of
docetaxel treatment (Cycle 4) was not associated with
the M-AS (p=0.12). G-CSF had to have been started in
prior cycles because start at Cycle 4 was an exclusion
criterion. Use of statins, known to be associated with
myalgias, or use of antidepressants was also not different
in the two groups.
Sixteen of the 64 patients (25%) required a dose
reduction or discontinuation of docetaxel .In the group
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that did not experience M-AS, there were nine cases
(20%) that required dose reduction or discontinuation of
docetaxel, with the most prominent reason being skin
toxicity (including palmar–plantar syndrome), followed
by fatigue, gastrointestinal toxicity, and neutropenia. In
the group that experienced M-AS, there were seven cases
(37%) that required a dose reduction or opted for
discontinuation of docetaxel, of which in five patients
(26%) these were due to the arthralgia–myalgia pain (one
patient of these five had also developed febrile
neutropenia) (Table 3). Patients with M-AS were
significantly more likely to discontinue docetaxel
treatment (four patients [21.1%] compared with two
patients [4.4%] in the control group, χ2 =4.33, p=0.033).
ESAS pain score and number of patients and reason for
dose adjustment or discontinuation of docetaxelCycle 4
of the FEC-D protocol involves the introduction of
docetaxel chemotherapy, and the M-AS group had a
significantly higher mean pain at this point in their
treatment. The mean ESAS pain score in the M-AS
group was 7 with standard deviation (SD) of 2.23 vs a
mean of 1.13 with SD of 1.76 in the control group (twotailed t-test =11.2, p<0.0001).
Treatment of M-AS
Of the 19 patients who developed M-AS following
docetaxel infusion, three patients were prescribed the
atypical anti-epileptics gabapentin (one patient) and
pregabalin (two patients). The two patients treated with
pregabalin (both at 25 mg three times a day) had a
complete and partial response of their pain. Extended use
of corticosteroids, beyond Day 2 that is the standard
premedication regimen of docetaxel, was another
commonly encountered M-AS therapy and was
prescribed in six patients (in one patient together with
opioids). It had a complete or partial effectiveness in five
of the six patients. Six more patients were treated with
opioids, nonsteroidal anti-inflammatory drugs (NSAIDs),
acetaminophen, or combinations thereof. The four
patients who had opioids included in their treatment
seemed to have a better response than the two patients
treated with acetaminophen or NSAIDs (ibuprofen)
alone. Four patients did not receive any specific
analgesic treatment for their M-AS (three of them were
given prescriptions that did not fill and the fourth did not
report the syndrome and decided to discontinue further
treatment).
Three patients were excluded from the group
comparisons because they were chronically taking
gabapentin (two patients) or pregabalin (one patient) at
the time of their docetaxel treatment for other
indications. No M-AS or increase of preexisting pain was
documented in any of these three patients.
DISCUSSION
M-AS is a condition consisting of generalized myalgias
and arthralgias that follow the administration of taxanes.
It usually appears within the 48 hours after taxane
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infusion, and, although varying in severity, it can be
quite debilitating in a significant proportion of patients,
often being the most prominent adverse effect. With the
incorporation of taxanes in various chemotherapeutic
regimens, including adjuvant regimens for breast cancer,
the syndrome currently constitutes an increasingly
frequent medical problem. Despite its common
occurrence and possible clinical importance, M-AS has
not been addressed in the medical literature beyond a few
case reports and small series.[2,3] In this regard, our
current report represents the first attempt of studying MAS in a more extensive series of patients and a more
systematic way.
The pathophysiology of the syndrome has not been
completely elucidated, but it is believed that it is related
to the peripheral neuropathy that is a more chronic
adverse effect of taxane chemotherapeutics, resulting
from peripheral nerve toxicity or related to the central
perception of pain.[5] In this regard, the occurrence and
severity of the syndrome has been reported to correlate
with the subsequent development of peripheral
neuropathy.[6] Our data agree with this observation as
peripheral neuropathy was more commonly seen in the
M-AS patients in our cohort. Specific risk factors for the
development of M-AS after taxane administration that
may be used a priori for risk stratification of patients are
not well characterized. The only established factor,
derived from the higher incidence after 3-weekly
paclitaxel vs weekly administration, is individual
administration dose.[7] In contrast, cumulative dose does
not appear to play a role in this toxicity. Our results are
not informative in these particular points, given that we
studied patients who received few cycles of docetaxel as
part of a single type of regimen in the early breast cancer
treatment setting. This was a deliberate decision when
designing the protocol to avoid as many confounding
factors as possible. Nevertheless, BSA was statistically
significantly higher in the M-AS group, and this has
implications for the actual dose administered. Several
other disease and patient baseline characteristics were
examined for possible associations with the M-AS as
detailed in the results, but none was confirmed.
Concomitant diseases that may predispose to peripheral
neuropathy or musculoskeletal pain such as diabetes
mellitus and rheumatologic diseases were also not
associated with the appearance of the syndrome and the
same was the case for the use of statins, drugs known to
predispose to myopathy. It should be mentioned that the
analysis on rheumatologic diseases was somewhat
limited, given that patients with such conditions had to
have their pain controlled before the period of docetaxel
treatment, as, based on the study exclusion criteria,
patients with significant ongoing pain have been
excluded. Another limitation of our study is that the
ESAS pain questionnaire was completed just before
administration of the next cycle of chemotherapy, and
therefore, pain could have been underreported, given that
patients were more than 2 weeks from the time of the
usual peak pain occurrence, with a resulting recall bias.
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Various treatments have been proposed for taxaneassociated M-AS including corticosteroids, NSAIDs,
amifostine, melatonin, glutathione and the Japanese
herbal drug shakuyaku-kanzo-to.[8] All these held some
initial promise, but the overall literature evidence for
their efficacy is controversial or negative. A more
promising treatment consists of the two newer atypical
antiepileptics, gabapentin and pregabalin. Both are used
for neuropathic pain including chemotherapy-associated
peripheral neuropathy and anecdotal evidence suggests
that they are effective for M-AS. Surprisingly, no
published evidence exists for pregabalin, whereas the
evidence for gabapentin consists of a case report of two
patients and a small series of ten patients.2,3 Eleven of
these 12 patients had an improvement or complete
disappearance of the syndrome with gabapentin
treatment. In contrast, the single patient treated with
gabapentin in our series did not have a positive effect, in
contrast to two patients treated with pregabalin.
Prophylactic use of these two medications may have
been effective in three additional patients using them for
other reasons. Thus, pregabalin or gabapentin may be
alternatives to opioid or protracted corticosteroid use,
which seem also to be effective but have adverse effects
such as constipation and immunosuppression, which can
be particularly problematic in chemotherapy patients.
CONCLUSION
Overall, our data suggest that a higher BSA may be a
risk factor for the development of M-AS. No other
clinical parameters examined could elucidate which
individual patients would develop the syndrome. It is
possible that specific metabolites of taxanes, related to
involved enzyme polymorphisms and affecting the way
individual patients handle the drugs, could be involved in
producing the toxicity. This is a subject for future
studies, with a higher number of included patients that
will allow for evaluation of polymorphisms effect on MAS incidence. Given that our results are retrospective,
with all the limitations and possible bias that this type of
data may have, future prospective studies are needed for
confirming effectiveness of treatments for the M-AS, not
only to improve the quality of life of taxane-treated
patients but also to improve oncologic outcomes by
keeping these patients on treatment.
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